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© Recording apparatus, 

© A recording apparatus having multiple recording de- 
vices (12, 14), each recording device being associated with a 
separate document feed path (22, 24), in order to provide 
simultaneous recording on more than one document for the 
purpose of increasing effective document recording speed. 
The recording apparatus also includes a driving mechanism 
(72, 74, 76, 78, 80, 82) for each feed path for driving the 
documents along the feed path (22, 24), selection means (54, 
56, 58) for selecting an appropriate document feed path (22, 
24) for each document which is introduced to the recording 
apparatus, and control means (300) for controlling the 
recording devices (12, 14), the driving mechanisms (72, 74, 
76, 78, 80, 82) and the selection means (54, 56, 58). 
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Recording Apparatus 

Technical Field 

The present invention relates to apparatus for record- 
ing data on documents at a rapid effective rate. 

Background Art 

A need exists for recording apparatus capable of high- 
speed recording of Indicia on large numbers of documents. One 
example of such a requirement may be found In the banking indus- 
try, in check encoding operations, which form a part of a complex 
processing operation which must be performed in transporting the 
checks, or the essential information contained on them, from one 
location to another. Due to the large numbers of checks which 
are in daily circulation in the modern business world, speed Is 
Important in the encoding of such checks to provide data such as 
identification or amount, for example, thereon. 

Disclosure of the Invention 

The object of the present invention Is to provide record- 
ing apparatus employing multiple recording devices associated with 
multiple document feed paths for the purpose of increasing the 
speed and reliability of recording on documents. 

Thus, according to the invention, there is provided a 
recording apparatus for recording data on documents Including a 
plurality of document feed paths; a corresponding plurality of drive 
means for driving documents along said plurality of feed paths; 
* selection means for selecting a desired one of said feed paths for 
a given document which is introduced to the apparatus; movement 
control means operatively associated with each of said drive means 
for controlling the movement of documents passing along said feed 
paths; detector means operatively associated with each of said feed 
paths for determining the presence and location of documents therein; 
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and control means responsive to said detector means for control- 
ling the selection means and the movement control means for 
each path, characterized hy recording means associated with each 
of said feed paths for recording on said documents, said control 
means being responsive to said detector means for controlling 
also the recording means for each path, to enable the commence- 
ment of recording on a document in one feed path before record- 
ing of a document in another feed path has been completed. 

It should be noted that the use of multiple feed paths 
is known in document sorting arrangements. Thus, U.S. Patent 
No 3 815,897 discloses an apparatus for the controlled discharge 
of individual flat items from a stack. The Items are sequentially 
fed into and moved along two or more conveying channels and 
discharged at a common discharge point. The apparatus includes 
detection means for sensing the position of items in the channels / 
and for producing signals for operating a control circuit. This 
circuit controls a deflection Gap for enabling channel selection 
and an abutment device for each channel which Is operable to 
temporarily hold and again release an item moved along the channel. 

Brief Description of the Drawings 

One embodiment of the invention will now be described, 
by way of example, with reference to the accompanying drawings, 
in which: 

Figs. 1A and IB, taken together, constitute a plan 
view of the illustrated embodiment of the recording apparatus of 

the present invention. 

Fig. 2 Is a cross-sectional view, taken along line 2-2 
of Fig. 1A to show additional details of the means for guiding 
•documents through the apparatus. . 

Fig. 3 Is a cross-sectional view, taken along line 3-3 
of Fig. 1A to show additional details of the means for moving the 
documents In the guiding means. 
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Fig, 4 Is an enlarged diagrammatic view of the print- 
ing means shown In block form in Fig. IB. 

Fig. 5 is a fragmentary elevational view of the appa- 
ratus of Fig. 1, particularly showing the ink ribbon supply and 
take-up means. 

Fig. 6 is a diagrammatic view showing the manner in 
which various elements of the recording apparatus are electronic- 
ally coupled to a control means and controlled thereby. 
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Figs. 7, 8A and 8B, taken together, form a 
detailed flow diagram showing the operation of the 
apparatus in directing documents to a selected one of a 
plurality of tracks in which recording may take place. 

B est Mode for Carrying Out the Invention 
™"~~™~^ Referring now to Figs. 1A and IB, there- is 

shown a multiple-path or track recording or printing 
apparatus 10 which includes a pair of substantially 
identical printers or recording devices 12 and 14 mounted 
on a base 16. The printers 12 and 14 may be of any 
suitable type, and additional paths or tracks and asso- 
ciated printers could be provided, if desired. In the 
illustrated embodiment, it will be assumed that the 
apparatus is employed in a check encoding system, al- 
though many other uses are possible; that the printers 
12 and 14 are of the impact type; and that they print 
indicia such as MICR (Magnetic Ink, Character Recognition) 
characters on each check. The printers 12 and 14 utilize 
magnetic ink character ribbons 18 and 20, respectively, 
so that the printed indicia can subsequently be sensed 
by magnetic sensors. The printer 12 is shown in greater 
detail in Fig. 4, and will subsequently be described. 

Two paths or tracks 22 and 24 are associated 
with the printers 12 and 14 respectively. These paths 
extend from a point of divergence 26 past the associated 
printer and to an exit 28. A document enters the appar- 
atus of the present invention at an entry point 50 and 
passes along a first path or track 52 to the point of 
divergence 26. where it is directed to one or the other 
of the paths 22 or 24 by a selector 54 which is biased 
-to permit document travel along one path by means such 
as a spring 56. and which can be shifted to cause docu- 
ment travel along the other path by energization of a 

solenoid 58. 

Each of the individual paths 22 and 24 may be 
similar in design to the sheet feeding apparatus dis- 
closed and claimed in the co-pending United States 
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Patent Application Serial No. 334, 399, to which reference 
may be had for a more detailed description. 

The paths 22 and 24 may be of any suitable 
configuration which guides and propels documents along a 
5 desired route between the point of divergence 26 and the 
exit 28. Path 22 may, for example, comprise a pair of 
spaced side walls 30 and 32 (Fig. 2). The side wall 30 
has a trough portion 34 which is integrally formed 
therewith to form the bottom of the track 22. The side 

10 wall 32 also has a flange portion 36 extending therefrom 
to enable the side wall 32 to be secured to the base 16 
by fasteners such as the fasteners 38. 

The side wall 30 of the track 22 has a general 
cross-sectional shape shown in Fig. 2, including an 

15 angled or offset portion 40 to accommodate the trough 
portion 34 of the side wall 32. The side wall 30 also 
has a flange portion 42 to enable it to be secured to 
the base 16 by fasteners such as fasteners 44. In the 
embodiment described, the track 22 is oriented in a 

20 vertical plane to enable a document such as the document 
46 to be guided thereby to have its long lower edge 
glide over the trough portion 34. The track 22 may be 
made of a plurality of sections (of plastic material, 
for example) having the cross-sectional shape described 

25 in relation to Fig. 2 to provide the necessary length of 
the track 22 for a particular application. It will be 
realized that the track 24, as well as the track 52 
extending from the entry means 50 to the point of 
divergence 26 of the tracks 22 and 24, may be configured 

30 in a manner similar to that described above for the 
track 22. 

In the illustrated embodiment, a document 46 
is driven along the track 52 from the entry means 50 to 
the point of divergence 26 by a drive roller 60 cooper- 
35 ating with a pinch roller 62. The drive roller 60 may 



0104022 



10 



15 



20 



be driven by either or both of two motors 64 end 66 by 
mean, of belts 68 end 70. The pulleys on the .baft of 
the drive roller 60 which trensn.it its driving force 
from the motors 64 end 66 end the belts 68 and 70 in- 
clude -overrun" clutches so that speed difference, 
between the motor, (including failure of on. of the 
motors) can be accommodated. As will sub.eguently be 
described in greater detail, the motor 64 - 
drive document, along" the path 22. and the motor 66 xs 
employed to drive documents 46 along the path 24. By 
causing the drive roller 60 to be driven by ^h th 
^ors 64 end 66 . the printing apparatus of the present 
Mention can continue to function, though at a lower 
throughput rate, even though operation xn one of the 
rath. 22 or 24 is temporarily disabled. 

P ^ me e„. for moving a document along the path 

22 include a plurality of drive rollers 72 74 76 78. 
80 and 82. with cooperating pinch rollers 84. 86 88 
90 . ,2 and 84. All of the drive roller, are drxven by 
t he motor 6* ecting through transmission^ means such a. a 
series of belts 96. 98. 100. 102. 104. 106. 108 and 110. 
Z. drive means for driving documents 46 through the 
printer 12 are also powered by the motor 64, and wxll be 
aubseguently described.^ ^ ^ ^ ^ 

1 pinch roller 84. together with associated structure, are 
Lown in greater detail. The drive roller 72 has a 
s^aft portion 120 having a drive pulley 122 secured « 
one enfthereof and a wheel or tire 124 formed on an _ 

n enlarged portion 126 of the shaft 120. The txr. 124 x. 

0 P r remade of plastic material and has an annular 
•recess 128 formed around the perimeter thereof. The 
shift 120 is rotatably supported in convention,! bearing 
Lunts 130 end !32 which are detachabiy secured toth. 

„ sW e wall 32. The drive roller 72 is located on the 

' 5 liae wall 32 so that its periphery ertends through a 
recess 134 in side wall 32 to about midway xnto the 
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track space between the side walls 30 and 32. The drive 
pulley 122 has an annular recess 136 formed around the 
perimeter thereof to receive the endless belt 96 which 
is circular in cross-section arid which is drivingly 

5 retained in .the recess 136. This belt operatively 
couples the pulley 122 to the motor 64. The second 
pulley 138 has an annular recess 140 to receive the 
second endless belt 98 which operatively couples the 
pulley 138 to a corresponding pulley which drives the 

10 drive roller 74. 

The pinch roller 84 shown only schematically 
in Fig. 1A is shown in more detail in Fig. 3. The 
roller 84 has an axle 142 which is rotatably supported 
in a plate 144 which is adjustably secured to the side 

15 wall 30. The plate 144 has an opening 145 therein to 

enable the roller 84 to be mounted therein. The roller 
84 may be mounted in the plate 144 by having certain 
flange portions like 146 formed from the plate 144 
itself, thereby forming the supports for the axle 142 as 

20 is conventionally done. The axle 142 has an enlarged 

cylindrical portion 148 around which is formed a sleeve 
or tire 150 which may be made of a plastic material such 
as urethane. The tire 150 of the pinch roller 84 has an 
outer circumference whose radius of curvature is con- 

25 centric with the radius of curvature of the recess 128 

as is shown best in Fig. 3. When the pinch roller 84 is 
properly positioned with regard to the drive roller 72, 
it passes through an opening 152 in side wall 30 and its 
outer diameter is advanced slightly into the recess 128 

30 of the drive roller 72 as shown in Fig. 3. The pinch 

roller 84 is resiliently biased toward the drive roller 
'72 by the plate 144 which is mounted in cantilever 
fashion. 

. When there is no document such as 46 passing 
35 in the track 22 between the side plates 30 and 32, the 

pinch roller 84 does not rotate. This minimizes wear on 
the roller 84 and eliminates the need for bearings for 
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mounting it. When a document 46 passes between the 
drive roller 72 and the pinch roller 84, it is driven 
therebetween by partially deforming the sheet in the 
area of the recess 128 to move the sheet downstream as 
previously described. The rotating axes of sbaft 120 of 
the drive roller 72 and axle 142 of the pinch roller 84 
may be tilted about 2 or 3 degrees in planes parallel to 
the side walls 30 and 32 so as gently to drive a docu- 
ment 46 to the bottom of the track 22 as it is moved 
downstream. 

The cooperating drive roller 74 and pinch 
roller 86 of path 22 differ somewhat in construction and 
operation from the other drive roller-pinch roller 
combinations in said path. The pinch roller 86 is 
rotatably mounted at one end of a toggle 160 (Fig. 1A) 
pivoted between its ends on a stationary pivot pin 162 
secured to the path 22. The other end of the toggle 160 
is positioned to engage a pad 164 in the patn 22 to 
exercise a blocking function to halt movement of a 
document 46 which is being fed along said path. The 
toggle 160 is operated by a solenoid 166 acting through 
a plunger 168 connected to said toggle. A spring 170 
biases the toggle to one of its two operative positions 
in which the pinch roller 86 cooperates with the drive 
roller 74 through an aperture in the wall 30 to cause 
feeding of a document to the printing means 12. Ener- 
gization of the solenoid 166 acts through the plunger 
168 to separate the pinch roller 86 from the drive 
roller 74 and to cause the other end of the toggle 160 
to move through an aperture in the wall 30 to engage the 
pad 164, thereby acting as a pinch gate to halt document 
•feeding. The document 46 will be held against further 
movement until the solenoid 166 is deenergized. 

The position and length of a document 46 in 
the path 22 may be determined by a plurality of sensors 
172 and 173, as well as a sensor 174 positioned adjacent 
to the exit 28. Each sensor comprises a radiation 
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source 175 and a radiation detector 176. The sources 
and detectors are secured to the walls 30 and 32 'which 
are apertured to permit radiation paths to extend from 
each source 175 to its corresponding detector 176. 
Interruption of this path by a pissing document 46 
provides indication of the presence of the document, 
and the duration of such interruption enables a deter- 
mination to be made of the length of the document. 

The printers 12 and 14 of Fig. IB may, for 
example, be of the impact type which is shown in greater 
detail in Fig. 4 and which employs a platen or print 
hammer 184 in cooperation with a print or type wheel 
178. Alternatively, the printer or recording device 
may be of the non- impact type, such as a thermal dot 
matrix printer, which requires the document to be stopped 
at the print station wbile being printed upon. other 
types of non-impact recording devices may require the 
document to be stopped one character at a time while 
recording is being accomplished. 

In the illustrated embodiment, the print hammer 
184 (Fig. 4) of printer 12 is pivotally mounted on a pin 
186 to enable the print hammer 184 to impact against a 
document such as document 46. The print or type wheel 
178 is rotatably mounted on a shaft 180 which is rotated 
by a bi-directional servo motor 182. a ribbon 18, which 
will be subsequently described in greater detail, is 
suitably placed between the type wheel 178 and the 
document 46 to effect the printing. The hammer 184 is 
actuated each time that an associated actuator 188 is 
energized. The servo motor 182 and the actuator 188 are 
under control of conventional encoder logic 190 such as 
is shown in Fig. 6, and which will be subsequently 
described in greater detail. The encoder logic does the 
necessary formatting of data to be printed and issues 
signals to the motor 182 to rotate it so as to present a 
selected number, for example, thereon in printing rela- 
tionship with the hammer 184. The control circuitry for 
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printer 12 is shewn in Mo* form in Fi 9 . 6. Similar 
control circuitry is employed for printer 14. Which is 
represented es a single bloc* 14 in Fig. 6. Circuitry 
for both printers commBnicates with the system logic 

means 300- - 

A radiation source 192 located on one side of 

the tr.Cc 22 cooperate, with a conventional 
sensor 194 located on the opposite side of saxd track to 
detect the passage of" a document 4* as it is moved into 
) orinting relationship with the printer 12. 
* P ^ printer 12 includes a toggle 196 whxch xs 

pivotally mounted on a pivot pin 198 to enable the 
toggle 196 to pivot between first and second position.. 
Z printer 12 also includes a drive roller 200 whxch is 
5 rotated by a drive pulley 202. Drive P»U^ 
operatives coupled by a belt 206 to a tandem drxve 
pluey 204 which is driven by the belt 104. and whxch 
Tlso transmits power on to subseguent drive rol ers 
through the belt 106. Drive roller 200 xs con.«er«x a 
^- „ —fl drive to drive a document 46 in the track at 
!0 hxgh speed » previously Ascribed drive rollers 

tt e same speed a the P ^ ^ 212 ls . alD w 

"epfed drive roller and is rotated by a drive pulley 214 
wnich is coupled to the tandem drive pulley 20 * an 
. , t 216 . The diameter of the slow drive 

25 "s itss than ««* - - ^ 2 00 «- 

H. diameter is chosen so es to produce the ^oprxa" 
linear printing speed for moving a document 46 xn the 
printer 12^ ^ ^ rotatably on one 

.„d of the toggle 196 and a pinch roller 220 is rotat- 

I'y mo'ted on the other end of the toggle 196. When a 

Glenoid 222 is energised, the toggle 196 is pxvoted xn 

I ctockwise direction as viewed in Fig. 4 about pxvot 
a. clockwise to ^ ^ pinoh 

« oin 198 against, the t>ias ot ^ 

1nt o a first position, i.e. into operatxve 

7^i::z^ - £ — — — 212 a " rin9 
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printing or encoding. When printing is completed, the 
encoder logic will issue a signal to the control' logic 
which will then deenergize the solenoid 222 through its 
associated driver 226. 

5 When the solenoid 222 is deenergized, the 

spring 224 pivots the toggle 196 from the position shown 
to a second position in which pinch roller 220 is un- 
coupled from drive roller 212 and pinch roller 218 is 
coupled to high speed drive roller 200 to drive the 

10 document 46 to move it out of the printer 12 to the exit 
28. 

The output of sensor 194 is amplified, for 
example, in a conventional sense circuit 228 whose 
output is fed to the encoder logic to initiate the 

15 printing or encoding by the printer 12. 

As shown in Figs. 1A, IB and 5, a ribbon supply reel 
240 and a take-up reel -242 associated with the printer 
12 are rotatably mounted on a shaft 244 journaled in 
bearings 246 and 248 which are fixed to the base 16. 

20 Similarly, a supply reel 2 50 and a take-up reel 2 52 are 
associated with the printer 14. The reels 240 and 242 
protrude in part through an aperture 254 in the base 16. 
A perpendicular mounting for these reels with respect to 
the plane of the base 16 is provided in order to enhance 

25 the compactness and space efficiency of the apparatus. 

The take-up reel 242 is driven by a pinion 254 
which cooperates with gear teeth 256 formed on the rim 
or periphery of the reel 242. The pinion 254 is driven 
by a motor 2 58 mounted on a support 260 which in turn is 

30 rotatably mounted on a bearing member 262 secured to the 
underside of the base 16. The support 260 and the motor 
- 258 are urged in a counterclockwise direction by a 
spring 264 so that the pinion 254 is normally held in 
engagement with the gear teeth 256 on the periphery of 

35 the take-up roller 242. It will thus be seen that 

operation of the motor 2 58 causes the take-up reel 242 
to be rotated to extract ribbon 18 from the supply reel 
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240, which ribbon passes through the printer 12 where it 
provides ink for the printing on documents 46, and is 
then collected on the take-up reel 242. 

During its travel from the supply reel 240 to 
the take-up .reel 242, the ribbon passes over a tension- 
ing roll 266, a first guide pulley 268, a second guide 
pulley 270, a third guide pulley 272, a ribbon velocity 
sensor pulley 274 operatively coupled to a ribbon velo- 
city sensor 275, a fourth guide pulley 276, and a fifth 
guide pulley 278 %o the take-up reel 242. The tension- 
ing roll 266 is mounted on an arm 280 which in turn is 
pivotal ly mounted by a pivot 282 on an extension of the 
bearing 246, and is urged in a counterclockwise direc- 
tion by a spring 284. Pivotally mounted on the arm 280 
and urged in a counterclockwise direction by a spring 
286 is an arm 288 carrying at its free end a brake "pad 
290 which cooperates with a peripheral brake surface 292 

on the supply reel 240. 

A decrease in ribbon tension permits the arm 
280 to move in a counterclockwise direction under the 
influence of the spring 284, thus increasing the braking 
force applied to the supply reel 240 by the brake pad 
290. Conversely, an increase in ribbon tension tends to 
draw the arm 280 in a clockwise direction, thereby 
decreasing the force of engagement of the brake pad 290 
on the brake drum surface 292 of the supply reel 240. 

The sensors such as 172, 173 and 194 on the 
track 22, together with similar sensors on the track 24, 
and exit sensor 174, together with associated length 
detect and sense circuits 302, 320, 228 and 322, form 
part of the control means 300 shown in Fig. 6, which 
provides overall system control. In this diagram, it 
will be noted that sensors, gate solenoids, and other 
components associated with track 22 are designated "A", 
while similar devices associated with track 24 are 
designated "B" . Where similar devices are included with 
each track 22 and 24, they are represented in Fig. 6 by 
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a single block which includes references to both, devices 
"A" and "B" • 

The control means 300 has associated therewith length 
detect circuits A and B 302 for determining the length bf 
documents passing by. sensors 172 in tracks 22 and 24. 
These circuits 302 are conventional and include , for 
example, oscillator and counter circuits which are 
activated as the documents pass the sensors. The out- 
puts of these circuits are stored in a random access 
memory or RAM 306 -included in the control means 300, 
to be used as will be described hereinafter. 

The control means 300 may be conventional and 
may additionally include a read only memory or ROM 308, 
two microprocessors 310 and 312, a keyboard 314 for 
providing an input of data to the apparatus 10, a dis- 
play device such as a cathode ray tube 316 to enable 
communication with a user of the apparatus 10, and 
control logic 318. The necessary software for perform- 
ing the processing of data associated with the apparatus 
10 is stored in the ROM 308, and the sequencing of 
operations is performed conventionally by the ROM 308, 
the RAM 306, and the microprocessors 310 and 312. 

The outputs of gate sensors A and B 173 are 
amplified by sense circuits A and B 320 and are applied 
to the control logic 318 to provide information concern- 
ing the presence of a document at the pinch gate areas 
of the tracks 22 and 24. Similarly, the output of the 
exit sensor 174 is amplified by a sense circuit 322 and 
is applied to the control logic 318 to provide infor- 
mation concerning the presence "of a document at the exit 
28. 

The gate solenoids A and B 166 for the pinch 
gate areas of the tracks 22 and 24 are operated through 
drivers A and B 324 by the control logic 318, so that 
documents can be halted or passed to the printers 12 and 
14 as required. 

The path select solenoid 58 is operated through 
a driver 326 by the control logic 318 to control the 
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selector 54 to cause a document entering the apparatus 
10 to be directed either to trade 22 or to track 24 as 
required. 

The movement of a document along each individ- 
ual track 22 and 24 and the printing of information on 
said document by the corresponding printer 12 or 14 is 
accomplished under control of the control logic 318 in a 
manner similar to that described in the previously-cited 
United States Patent Application Serial No. 334,399. 

The manner in which the control means 300 
functions to direct a given document to one or the other 
of the tracks 22 and 24 will now be described with 
reference to the flow diagrams of Figs. 7, 8A and 8B. 

The following terms are used in the ensuing 
description. Encoder A and encoder B refer to the two 
encoders or printers 12 and 14 situated in tracks 22 and 
24. A first memory area encoder 1 in the random access 
memory 306 of the control means 300 stores a number 
which identifies the encoder which is selected at a 
given time; that is, either the encoder A or the encoder 
B. A second memory area encoder 2 in the random access 
memory 306 of the control means 300 stores a number 
which identifies the encoder which is not selected at a 
given time; that is, either encoder B or encoder A. 

A first timer "Time Till Complete 1" located 
in the control means 300 represents the time required 
for the encoder A or B represented in encoder 1 at a 
given time to complete the encoding operation and to 
release the encoded document. This value is computed, 
using a routinely developed algorithm, by one of the 
microprocessors 310 or 312, based upon the number of 
* characters to be encoded on the document and the time 
required to encode each character, and the timer is set 
accordingly. The timer then must time out to zero to 
provide a suitable indication to other parts of the 
system. A similar timer "Time Till Complete 2" is 
provided in association with encoder 2. 
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Two additional timers "Time Till Release 1" 
and "Time Till Release 2", associated with encoder 1 and 
encoder 2, respectively, located in the control means 
300 represent the time required before a given document 

5 held at the .gate location of each of the two tracks can 
be released and moved to the encoding station. This 
value is computed by a selected or predetermined one of 
the microprocessors 310 or 312 in accordance with an 
algorithm which takes into account the current "Time Till 

10 Complete" status of both of those timers , the length of 
track between the gate and the encoder on each track, 
the length of document and the response time of the gate 
solenoid. Development of such an algorithm from the 
above and other relevant parameters, if any, is a rou- 

15 tine task for one having ordinary skill in the art. 

A third memory area "Toggle" in the random 
access memory 306 of the control means 300 stores a 
quantity representing either a "true" or a "false" 
condition. When the Toggle condition is true, both 

- ■ 

20 encoders are operational, and switching between them is 
permitted. When the "Toggle" condition is false, the 
encoder (either A or B) which is represented in the 
encoder 1 memory area is not operational and must not be 
selected. 

25 In the track selection process for the system 

of the present invention, the control logic 318, func- 
tioning in conjunction with the microprocessor 310 and 
programs stored in system memory, is responsible for 
determining which track A or B, and therefore which 

30 encoder A or B, is selected in a given instance. At the 
start of an operation, for example, when both tracks are 
" empty, a given one of the two tracks may always be 
selected for the first document by predetermined ar- 
rangement. If one track does not contain a document and 

35 the other track does, the empty track will be selected. 
If one track is operational and the other is not, the 
operational track will be selected. If both tracks 
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contain documents and a relatively lengthy encoding operation is 
taking place in one track, while a relatively short encoding oper- 
ation is taking place in the other track, the latter will be selected. 

It should be noted that each track may contain two 
documents at a time, one of which Is being encoded while the 
other is being held in the gate area, awaiting completion of the 
coding operation for the first document. 

A "busy" signal operated by the control means controls 
the device which feeds documents to the system, and prevents 
feeding when both tracks are ML men the gate area of one of 
the tracks becomes empty, the "busy M signal shifts to "not busy" 
and another document can be fed into the system and directed to 

the proper track. 

Similarly, the control logic determines the time at 
which encoding operations may commence in each track so as to 
eliminate the possibility of encoding operations being completed 
simultaneously in both tracks with a resulting collision of encoded 
documents at the exit. If the same time Is required for encoding 
each of two documents, with both being held at the gate in the 
two tracks, one will continue to be held while the other is advanced 
to the encoding station of that track, so as to avoid the possibility 
of collision from documents on both tracks at the exit. 

It may be seen that the control means 300 enables the 
commencement of recording on a document in one feed path before 
recording on a document in another feed path has been completed. 

Referring now to Fig. 7, the system operation com- 
mences in a "start" condition, represented by block 400. Identifi- 
cation for encoder A Is loaded into memory location ENCODER 1 
* and identification for encoder B Is located into memory location 
ENCODER 2, as represented by blocks 402 and 404. The 'Time 
Till Complete" timers 1 and 2 associated with ENCODER 1 and 
ENCODER 2 locations are set to 0 in steps represented by blocks 
406 and 408. The "Toggle" Is set to a "true" condition in a step 
represented by block 410, representing a condition in which both 
encoders are operational. 
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Next, a determination is made as to whether or 
not both encoders are in fact operational, as repre- 
sented by decision block 412 which tests whether one of 
the encoders is not operational. If both of the en- 
coders are operational, the "no" branch from block 412 
is taken to symbol "C", from whence the process contin- 
ues through another series of steps, generally desig- 
nated "FOREVER" shown in Figs. 8A and 8B, as will sub- 
sequently be described. However, if at least one of the 
encoders is in fact not operational, the yes branch from 
block 412 is taken, leading to block 414, where a further 
determination is made as to whether or not both of the 
encoders are not operational. If both encoders are 
not operational, the process proceeds to block 416, in 
which a message that both encoders are not operational 
is sent to the external system feeding documents to the 
system 10, so that no further documents will be fed 
until the situation is corrected. The process then 
stops as indicated in block 418. 

On the other hand, if only one of the encoders 
is not operational, the process proceeds to block 420 in 
which a determination as to whether the encoder desig- 
nated "ENCODER 1" (as distinguished from "ENCODER 2") is 
operational . 

In the event that the "ENCODER 1" is not 
operational, the process proceeds to block 422, in which 
a message is sent to the external system that encoder A 
is "bad", or not operational. Next, as represented by 
block 424, "Toggle" is set to "false", indicating that 
the selected encoder is not operational, after which the 
contents of the ENCODER 1 and ENCODER 2 storage areas 
'are switched, as represented in block 426. The process 
may then continue as shown in Figs. 8A and 8B, as rep- 
resented by the connecting symbol C. 

Returning to block 420, if ENCODER 1 is oper- 
ational, the process continues to the step represented 
by block 428, in which a message is sent to the system, 
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indicating that encoder B is bad. Following this, 
-Toggle" is set to "false", as represented by block 430 
and the process may then continue as shown in Figs. 8A 
and 8B, as represented by the connecting symbol C. 

From the connecting symbol C at the top of the 
flow diagram of Fig. 8A, the process continues througb 
the operations required for proper track selection in 
view of tbe variable conditions prevailing at any given 
time.* The loop 464 marked "FOREVER" which rejoins the 
main line of the flow diagram just below the connecting 
symbol C indicates that tne process of track selection 
can continue for as long as required for document pro- 
cessing so long as at least one encoder 'is operational 
and additional documents continue to be presented to the 
system. 

As indicated by block 440, it is first neces- 
sary to receive the data to be encoded from tbe external 
system. The process then goes into a waiting mode until 
the operational selected encoder whose identity bas been 
stored in "ENCODER 1" is no longer busy processing tbe 
previous document, as represented by decision block 442. 
When tbe encoder of "ENCODER 1" is no longer busy, tbe 
data to be encoded is sent to a buffer from where it is 
transmitted to the encoder identified in ENCODER 1, as 
represented by block 444. 

From tbe data which has been sent to the 
system, a determination is made, as represented in block 
446, by tbe previously mentioned algorithm as to the 
time required to complete the encoding operation for tbe 
data for a document, based on sucb variables as length 
of data and printing speed. This calculated value is 
"then placed in the storage area "Time Till Complete 1". 

Next, the value "Time Till Release" for the 
selected track is determined . in the step represented in 
block 448 using the values "Time Till Complete 1" and 
-Time Till Complete 2". In the first encoding oper- 
ation, "Time Till Complete 2" was set equal to 0, as was 
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"Time Till Complete 1", and in subsequent operatiqns 
these values for the two encoders are calculated" from 
"time to encode document" as described above and then 
stored until replaced during a subsequent operation. 

5 Following this, a determination is made, as 

shown in block 450, as to whether or not the "Time Till 
Release" is equal to zero. The value of "Time Till 
Release" is decremented by a timer within the system, 
and the process stays in a waiting mode until "Time Till 

10 Release" becomes equal to 0, after which the system acts 
through the gate solenoid 166 to release the document 
being held and to transport it to the encoder, as rep- 
resented by block 452. 

The process then waits until the document 

15 arrives at the encoder, as represented by the block 454, 
After document arrival, a timer is set to a value equal 
to the previously-determined "Time Till Complete 1", as 
represented in block 456, and commences running. 

A determination is then made, in block 458, as 

20 to whether "Toggle" is true; that is, whether or not 

both encoders are operational. If so, the number stored 
in "ENCODER 1" is changed from the previously-selected 
encoder to the other encoder, as represented in block 
460, in effect selecting the other encoder for the next 

25 operation. If one of the encoders is not operational, 
this switching operation is omitted • In either case, 
the process continues to a determination, as represented 
in block 462, of whether or not the selected encoder is 
operational. This additional verification is helpful to 

30 proper system operation since the encoder may have 
become inoperative during the previous operation by 
"reason of such cause as exhaustion of ink ribbon, for 
example. If the selected encoder is operational, the 
process returns via loop 464 to block 440, and this 

35 portion of the process is repeated. 

If the selected encoder is not operational, 
the process continues to a step represented by block 464 
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in Fig. 8B, in Which a message is sent to the external 
system specifying which encoder A or B is not- oper- 
ational. 

The "Time Till Complete" value for ENCODER 1 
5 is also set .equal to 0, as represented in block 466. 

Next, a determination is made whether "Toggle* is "true", 
as represented by block 468. If not, a message is sent 
to the external system indicating tbat both encoders are 
not operational, as represented by block 470 and the 
10 process baits, as represented by the "stop" block 472. 

If "Toggle" is true, tbe two encoder identi- 
ties are switcbed, as represented in block 474, } and the 
"Toggle" is set to "false", as represented irf .tbe block 
476, after wbicb the process returns to the portion of 
15 tbe routine in wbicb additional encode data is received 
from tbe external system, as indicated by tbe symbol 
"C", wbicb appears in Figs. 8A and 8B. This routine is 
repeated so long as there is additional encode data in 
the external system to be processed. 
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CLAIMS 

1. Apparatus for recording data on documents Including a 
plurality of document feed paths (22, 24); a corresponding plurality 
of drive means (72, 84; 74, 86; 76 88; 78, 90; 80, 92; 82, 94) 
for driving documents along said plurality of feed paths (22, 24); 
selection means (54, 56, 58) for selecting a desired one of said 
feed paths (22, 24) for. a given document which is introduced to 
the apparatus; movement control means (160) operatively associated 
with each of said drive means for controlling the movement of 
documents passing along said feed paths; detector means (172, 173, 
194, 174) operatively associated with each of said feed paths (22, 
24) for determining the presence and location of documents therein; 
and control means (300) responsive to said detector means (172, 
173, 194, 174) for controlling the selection means (54, 56, 58) and 
the movement control means (160) for each path (22, 24), 
characterized by recording means (12, 14) associated with each of 
said feed paths (22, 24) for recording on said documents, said 
control means (300) being responsive to said detector means (194) 
for controlling also the recording means (12, 14) for each path 

(22, 24), to enable the commencement of recording on a document 
in one feed path before recording of a document in' another feed 
path has been completed. 

2. Apparatus according to claim 1, characterized in that 
said control means (300) includes first timing means for each 
document feed path (22, 24) settable to represent the time required 
to complete the recording on a document, and second timing means 
for each document feed path (22, 24) settable to represent the time 
required before a given document held by said movement control 
means (160) can be released for. movement to said recording means 
(12, 14). 



3. 



Apparatus according to claim 2, characterized in that 
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said first timing means is set in accordance with the number of 
characters to be recorded on the document and the time required 
to record each character. 

4. Apparatus according to claim 3, characterized in that 
said second timing means is set in accordance with the settings 
of all of said first timing means. 

5 . Apparatus according to claim 1. characterized in that 
said control means (300) controls the relative movement of docu- 
ments with respect to each ether in various feed paths (22, 24) 
to control the order In which the documents which have been 
recorded on appear at the exit. 

6. Apparatus according to claim 1, characterized In that 
a separate motive means (64, 66) is provided for each document 
feed path driving means (72, 84; 74, 86; 76, 88; 78, 90; 80, 92; 
82, 94). 

7. Apparatus according to claim 6 In which there is a 
total of two document feed paths (22, 24) and which includes an 
entrance drive means (60, 62) for driving documents from an 
entrance path (52) to the selected document feed path (22, 24), 
characterized in that said entrance drive means (60, 62) is 
arranged to be driven by both of the motive means (64, 66) for 
the two document feed path driving means (72, 84; 74, 86; 76, 88; 
78, 90; 80, 92; 82, 94). 

' 8. Apparatus according to claim 7, characterized In that 

overrun clutches are provided for coupling the entrance drive 
means (60, 62) to the two motive means (64, 66). 



9. 



Apparatus according to claim 6, characterized in that 
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each document feed path driving means includes a plurality of 
drive and pinch roller pairs (72, 84; 74, 86; 76, 88; -78, 90; 
80, 92; 82, 94) positioned along the feed path, each drive roller 
(72, 74, 76, 78, 80, 82) being driven by the motive means (64, 
66) for the respective document feed path (22, 24) through a 
series of. drive belts. 
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